Study objective-The purpose of this study was to investigate the relation between blood pressure at age 36, and birth weight and body mass index (BMI) in childhood, adolescence and adulthood. Design-Prospective longitudinal survey over a period of 36 years in England, Scotland, and Wales.
Participants-A nationally representative sample consisting of 3332 men and women born in one week in March 1946. Altogether 82% of these subjects had complete data for the present analysis. Main results-There was an inverse linear relation between birth weight and blood pressure at age 36. The relation between BMI and blood pressure at age 36 was initially inverse and became increasingly positive throughout life. Weight gain in childhood was positively associated with adult blood pressure, although less important than weight change in later life. The associations between blood pressure and birth weight, and blood pressure and adult BMI were independent, and together they accounted for no more than 4% of the variation in adult blood pressure. Both low birth weight (birth weight s2-5kg) and high BMI at age 36 (BMI >30kg/m2) were associated with hypertension (> 140/9OmmHg), but the per cent population risk of hypertension attributable to low birth weight was less than 5%, and to high BMI less than 12%. Conclusions-Low birth weight and high BMI at age 36 were independently related to high blood pressure. A reduction in the percentage of low birthweight babies born in the fourth decade ofthis century would only have a negligible effect on the incidence of adult hypertension 30-40 years later.
_7 lpidemio/ (Commimit,v He.lthl 1993; 47: 432 435 High blood pressure is a major risk For each subject BMI (kg/m2) was calculated at each age and a standard deviation score (BMI SDS) was computed separately for men and Birth zveight and BMI inz blood pressure women using the LMS method'7 based on a national survey in France. 18 Mean BMI-SDS was obtained for the following age bands: 4, 6, and 7 (childhood), 1 1 and 14 (adolescence), 20 and 26 (early adulthood), and age 36 years (adulthood). This minimised the exclusion of subjects with missing data at some ages. For the four age bands mean SDS was calculated for each decile of the BMI-SDS distribution.
Mean blood pressure was calculated for each BW-SDS group, and BMI-SDS group at the later age bands. Then, for each age band, mean blood pressure was plotted against mean SDS within each decile. Blood pressure was also regressed against BW-SDS and BMI-SDS treated as continuous variables; linear and orthogonal quadratic effect estimates were recorded.
In longitudinal analyses, BW-SDS and BMI-SDS at age 36 were entered in a multiple regression model. The effect of body mass change was also investigated by regressing SDS change from birth to age 36 and change between adjacent age bands.
The relative risk and population attributable risk, and positive predictive value of low birth weight (<2-5kg) and high BMI (>30kg/M2) at age 36 on high blood pressure (> 140/90 mmHg) at 36 years was estimated.
Results
Figures 1 and 2 'show the mean systolic and diastolic blood pressures at age 36 years in relation to BW-SDS group and BMI-SDS group between childhood and adulthood, restricted to those individuals with BW-SDS and BMI-SDS at each age band (1356 men and 1359 women). In men, low birth weight (<2-5kg) was associated with higher blood pressure. At age 36 years the picture was reversed with higher BMI associated with higher blood pressure. Between childhood, adolescence, and adulthood the initially inverse linear relationship became increasingly positive. In women, low birth weight was not asssociated with high blood pressure at age 36, though overall, the same inverse relation was observed as with men. The linear relation between BMI and blood presssure at age 36 was already positive in childhood and became stronger with age. Superimposed on this was a U-shaped relationship. As can be seen from the regression coefficients for the quadratic terms, this became increasingly marked with age. Tables I and II include only subjects with complete data at birth, age bands 4, 6, 7 and 11, 14, and age 36 (1421 men and 1409 women). Table I gives the results of regression models in which BW-SDS and BMI-SDS at 36 were used, separately or together, to predict blood pressure at age 36. The regression coefficients and their standard errors, when both variables are included were very similar to those obtained when the variables were entered separately. This shows that the associations which birth weight and BMI at 36 have with blood pressure are independent of each other. The percentage of variation explained in models with both factors ranged from 0 4% to 4-0%. There was no statistical interaction between birth weight and BMI at age 36.
In further analyses (not shown), BMI at 36 and birth weight remained independently associated with blood pressure after controlling for each of the following: father's social class at age 4, and at age 36, alcohol consumption, region of examination, and social class. Table II shows that a unit change in SDS between birth and age 36 years was associated with a 1-5 (95% confidence interval (CI) 0 9, 2-1) mmHg rise in systolic blood pressure in men and 1-3 (95% CI 0-7, 1 9) mmHg rise in women. The table also gives coefficients for a second model which includes covariates for SDS changes from birth to childhood, childhood to adolescence, and adolescence to age 36. In men the effect of weight change between birth and childhood was less than the effect of change between childhood and adolescence and those who gained weight in early adulthood were at more risk of increased systolic and diastolic pressure (table II) . In women the relation with timing of change was much less clear, although it remained positive at all ages but weak for diastolic pressure. For both models the percentage of variation explained was small, ranging from 0-4%S to 4-4%Yo. Table III includes subjects with measurements at birth and age 36 (1611 men and 1620 women). The criterion used for low birth weight was <2-5 kg and >30 kg/M2 for high BMI at 36, and >140/90 mmHg for high blood pressure. The relative risk of high blood pressure associated with low birth weight was 2-4 in men and 1-4 in women. However, low birth weight had poor predictive value for high blood pressure at age 36 less than 9% for both sexes. Further, the percentage population risk of high blood pressure attributable to low birth weight was only 4 6% in men and 2 5%S, in women. High BMI at age 36 has a higher relative risk, and superior predictive value. When 13 men and 22 women with blood pressure <140/90 mmHg who were being treated for hypertension at age 36 were included in the high blood pressure category, very similar though slightly lower parameters.
estimates were obtained for these Discussion The study confirmed that low birth weight and high adult weight adjusted for height were associated with high blood pressure at age 36 years. These findings are consistent with other studies.5 9 12 These effects were independent of each other and are in agreement with earlier work on this cohort and another study.'( Our study adds to previous work by examining the effect of weight in childhood, adolescence, and early adulthood and the influence of weight change between age bands on adult blood pressure. Standardisation of BMI for age allowed substantial differences in age at interview to be taken into account. A complex picture emerged: the cross sectional analyses at the different ages showed that the linear relation between weight and adult blood pressure changed from negative to positive as the child grew older. There were also marked U-shaped trends where both high and low body mass were asociated with higher adult blood pressure than was moderate BMI. This relationship, which to our knowledge has not been observed before was stronger in women. A possible explanation could be the more extreme types ofbody composition found in women than in men. Bir'-th zveight anid BAII in blood pr-essrie435 
